Relation between the structure of benzphetamine analogues and their binding properties to cytochrome P-450 LM2.
Twelve substrates of a homologous series of tertiary amines (type I substrates) have been reacted with cytochrome P-450 LM2 incorporated into unilamellar liposomes and in soluble form. The apparent spectral dissociation constants (Ks) of the substrate enzyme complexes and the induced high-spin shifts have been correlated with the electron density of distinct carbon atoms as monitored by 13C-NMR chemical shifts, the solubility of the amines and steric parameters of the substrate molecules. The results obtained led to the conclusion that two different intrinsic properties of the substrates can be discriminated in relation to the substrate-enzyme interaction. A diminished electron density at the nitrogen atom is accompanied by an increased binding affinity. The steric structure of the respective substrate determines its capability to shift the spin equilibrium to the high-spin state. Some characteristics of the active center of the enzyme are derived from the evidenced properties of the substrates.